Ki thi HSG Quoc gia 2017

Ngay thi thir nhat
Caul
Ning luong Eo (J) cuia mét electron trong trudng hop lec mot hat nhan duoc tinh bang biéu thuc:
452
ue'zZ
E,J)= _8 2422

Trong do, e 1a dién tich nguyén td; Z 1a dién tich hat nhan; ¢ 1a hang sb dién; h 1a hang sb Planck; n
1a s6 luong tir chinh (n =1, 2, 3...); x (kg) 1a khdi lwong rat gon cuia hé, dugc tinh bang biéu thirc 4
= (mhat nhan -melectron) . (mhat nhan T melectron)-

a) Tinh budc sdng Amax (NM) ctia ddy phd Lyman khi electron chuyén tirn = 2 vé n = 1 trong nguyén
tu hidro.

b) Tan s6 twong g Vi budc song Amax Cia diy Lyman cé su khac biét nho giita hidro va doteri (mot
déng Vi cua hidro, trong hat nhan c6 mdt proton va mdt notron). Nguyén nhén la do su khac biét VA
khéi lugng rat gon gitta doteri va hidro. Hiéu Gmg nay goi 1a su chuyén dich déng vi. Tinh su khac
viét vé tan sb Av (Hz) cta photon phat xa khi electron chuyén tirn = 2 vé n = 1 trong doteri va hidro.
¢) Positroni 1a mot hé gdm mot positron, 14 hat c6 dién tich +1 va mot electron. Khi electron chuyén
tir n = 3 vé n = 2, hé birc xa photon c6 budc song A = 1312 nm. Tinh khéi lugng m (kg) cua positron.

Huwéng dan cham
ue'z?
2h2n2
9,1094.107".(1,602.107"")*.1° (l_i
8.(8,854.10")%.(6,6261.107*)*\ 1* 2°

- Budce song tinh theo cong thuc:

ta co:

a) Thay cac hang s vao biéu thuc E,(J) = —

AE, | (J)= j =1,634.10"*(0)

6,62617.2,9979.10°
A
b) Goi 4, va 1,1 khdi lugng rat gon ciia hidro va doteri twong ang; v, va v, 1a tan s cho su chuyén

AEQ) = % =1,634.10"*QJ) = =1,2157.107 (m) = 121,57(nm)

dich twong (tng cua hidro va doteri.
- Tan s6 photon birc xa khi eletron chuyén dich tir n = 2 vé n = 1 trong hidro va doteri dugc tinh theo
cong thuc:

452
Hidro: AE(J) = —M[i —ij =hv, (%)

8e2n* \ 17 2°
N ue'Z (11 o
Doteri: AE(J):—W 1—2—2—2 :hVD ( )
- LAy (**) chia cho (¥), ta ¢ tan s6 ddi véi doteri dugc tinh bang:
v, =t
Hy

- Su chuyén dich d6ng vi giira doteri va hidro dugc tinh boi cong thuc:



Av=v,-v,=v, (@—1]
Hy

- Khéi luong rat gon cua hidro va doteri 1an luot 1a:

m,.m,

Hy =
m,+m,

m,(m +m) 2m,m
1, = P _ P (do mp:mn) (¥ % 3)

m,+m,+m, m,+2m,

- Tu @6 rut ra duoc ti l€:

2(m, +m
Hp _2mAmy) py o om._m, (Vim, <<m,)=2,7.10"
My m,+2m, 7. m,+2m, 2m

P

Vay su chuyén dich dong vi la: Av=2,7.10"v,,
Déi voi diy Lyman, tan s6 cia sy chuyén dich ddi véi H (v, (Hz)) duoc tinh theo cong thuc: v = %

¢ 2,9979.10°
A 122
Vay Av=2,7.10"2,46.10 ® =6,642.10 't H}
*Chii y: & biéu thic (***) néu hoc sinh khong str dung gia thiét gan ding ma tinh chinh xac khdi

v, =2,46.10"(Hz)

luong cuia proton va notron, két qua cudi cing 1a Av =6,70.10"' (Hz) (van cho du diém)
¢) Heé positrnoni c6 thé biéu dién dudi dang: e*e”

452
- Khi electron chuyén dich tirn = 3 vé n =2, ta c6 biéu thuc: E,(J) = —8ﬂf g — ta co:
80
452
ue'Z- (1 1 c
BT v
- Suy ra khéi luong rit gon cua hé:
213 —12\2 —34\3 8
e 86‘0}; c 1 _ 8.(8,854.107°)".(6,6261.10) .(21997?.10 )=4,557.10731(kg)
Ae*Z? (22 —32) (1312.107).(1,602.107%)*. 12.(22 —32j
- Tir d6 tinh dugc khéi luong cua positron:
m asitran'melectron m asit;‘an'9’1094'10_31 -31
p=—" - _=4,5573.10°
mpositron + melectmn mpasitmn + 9’109410 )

=M, = 9,1198.107 (kg)
*Chui thich: trén thyc té, khdi lugng positron bang khéi lugng electron, sy sai léch ¢ ddy 1a do budc

song dau bai cho la budc song 1a tron.



Cau 2
1. Thuc nghiém cho biét, NHz phan tng véi BF3 tao ra mét chat rian X duy nhit, ¢6 mau tring.
a) Viét phuong trinh hoa hoc caa phan tng. Cho biét phan tng d6 thudc loai nao. Tai sa0?
b) Viét cong thuc Lewis ciia mdi phan tir trong phan tmg trén. Cho biét dang hinh hoc cia mdi phan
tir d6 theo thuyét VSEPR (thuyét vé sy day gitra cac cap electron & 16p v hoa tri).
¢) Dy doan gia tri cua goc lién két trong phén tir chat X.
2. Gan day nguoi ta tim ra moi loai hop chat mai, day hira hen dé 1a nhién liéu cho dong co tén lira
day. Hop chat d6 1a amoni dinitroamit NHsN(NO2)a.
a) Viét cac cong thuc Lewis cho anion N(NO, ), va cac dang cong huéng bén nhit ciia né. Gia thiét
cac nguyén tir trong anion nay déu nam trong mot mit phang.
b) Khi n, phan tir amoni dinitroamit NHsN(NO2)2 ¢6 thé bi phan huy thanh khi nito, hoi nuée va khi
oxi. Viét phuong trinh hoa hoc va tinh hiéu ¢ng nhiét cua phan tng do.
Cho biét:
Lién két N-H | N-N | N=H | N~-O | N=O | N=N | H-O | 0=0
Niang lugng (kJ.mol ™) | 391 160 418 201 607 914 467 495

3. Ning lugng ion héa thir nhat cuia mot mol Bra(k) c6 gia tri 240,88kJ. Tinh sé song v (cm™) nho
nhat cua mot photon dé co thé tach electron dau tién ra khoi mot phan tir Bra(k).
4. Cho biét loai lién két gitra cac hat & nut mang ludi trong mdi loai tinh thé cua cac chat ran sau:
bac; canxi oxit; kim cuong; than chi (graphit) va iot.

Huwéng din cham

1.
a) Phuong trinh héa hoc cia phan (ng gitra NH3 va BFa:
NH3z + BFs — H3N-BF3
- Phan ung nay thudc loai phan ung axit — bazo Lewis, BFs 13 axit Lewis (c6 orbital p con tréng).
NHs 14 bazo Lewis (c6 cap electron tu do, c6 thé cho sang orbital tréng caa phan tir khéc).
b) Cong thirc c4u tao Lewis va hinh dang ciia mi phan tir trong phan ung trén:
NHs thugc loai AX3E nén theo VSEPR, n6 c6 hinh thap/chop tam giac:

Y

*

N
\\\\\ \\ H
H

H

BHj3 thugc loai AX3 nén theo VSEPR, n6 ¢6 hinh tam giac déu:
F F

~.~

B

F
HsN-BF3 gom 2 nira AX4 gan/lién két véi nhau: HsN-B va N—-BF3 nén theo VSEPR, 16 ¢6
hinh t& dién déu — kép.



H \\“ l
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¢) Bo 16n goc lién két & mdi nira AF4 c6 dinh tai N va B xap xi 109°28°
\

109928~
-~

» N
A
F
H
2.
a) N(NO,), chta 5 +2.5 + 4.6 + 1 = 40 electron hoa tri
C6 4 cong thic cong hudng phi hop nhét (theo cong thire Lewis) 1a
A B
2 p— .o
5 N
o NG 2 .. N
E)':N/ \\T—Q: - :Q—I|\|I/ N T_Q
;(|): :0: :0: HOH
4 3
N ) N )
il i
:é: :0: 100 0
C

D
Co6 thé c6 nhiéu cong thirc cong hudng khac, tuy nhién nhitng cong thirc trén 1a phu hop

FE =Y VE - (XFE + YVNB)

nhat. Giai thich: st dung khai niém dién tich hinh thic: (FC)

S'VE = tong s6 electron hoa tr

Vi

S'FE = tong sé electron tu do

SVNB = t6ng s6 s6 lién két trong cong thirc gia dinh

Cach danh sd theo thir ty & cac cong thirc cong hudng déu nhu trong ion A dé tinh FC
A B C D
0(1) 6-(4+2)=0 6-(6+1)=-1 6-(6+1)=-1 6-(6+1)=-1
N(1) 5-(0+4)=1 5-(0+4)=1 5-(0+4)=1 5-(0+4)=1
N(2) 5-3+2)=0 5-2+3)=0 5-2+3)=0 5-2+3)=0




N(3) 5-(0+4)=1 5-(0+4)=1 5-(0+4)=1 5-(0+4)=1
0(2) 6-(6+1)=-1 6-(6+1)=-1 6-(6+1)=-1 6-(4+2)=0
0 6-(6+1)=-1 6-(6+1)=-1 6-(4+2)=0 6-(6+1)=-1
0(4) 6-(6+1)=-1 6-(4+2)=0 6-(6+1)=-1 6-(6+1)=-1

Két qua tinh FC cho 4 dang A, B, C, D 14 hoan toan nhu nhau nén ca 4 dang cong thtc cong
huong biéu dién so d6 Lewis déu duoc chap nhan.

Chii y: néu hoc sinh viét dung va du cac cong thic cong huong ma khong trinh bay cach tinh
FC nhu & trén van cho du diém.
b) Theo dau bai, phwong trinh héa hoc ciia phan tng phan hity nhu sau:

NH4N(NO2)2 —»2Nz + O2 + 2H20  AHphan ing
- T phan tng nay, chung ta dé dang tinh duoc ning lugng cua phan tng theo cong thic sau:

AHphan tng = Y AHpha vo — Y AHhninh thanh
- Ta liét ké nang luong cac lién két bi pha v va céc lién két hinh thanh

Ning lwong pha v lién két (kJ.mol™) Ning lwong hinh thanh lién két (kJ.mol-1)
AN - H 4391 2N=H 2.941
IN-N 1.160 4H-0 4.467
IN=N 1.418 10=0 1.495
3N-0O 3.201 Y AHhinh thanh = 4245 (kJ.mol?)
IN=0 1.607
> AHphi vo = 3352 (kJ.mol ™)

- Tr cac gid tri ndy, tinh duoc ning lugng caa phan tng no 1a:
AHphan ing = Y AHpha v — Y AHninh thanh = 3352 — 4245 = -893 (kJ.mol ™)

Bro + hv — 2Br
Eshv=hSehey>v=L
A he
240,88.10°(J/mol)
6,0221.10% (phan tit/mol)

- E 4.107"
S>V=—=
he  6,6261.107°%.2,9979.10°
4. Lién két gitra cac hat ¢ ntit mang ludi:

- Trong tinh thé bac, lién két giira cac hat 14 lién két kim loai Ag — Ag.

- Trong tinh thé CaO, lién két giira cac hat Ca®* va O~ c6 ban chit lién két ion.

- Trong tinh thé kim cuong, lién két gitra cac hat c6 ban chét 1a lién két cong hoa tri C — C.

- Trong tinh thé than chi (graphit) ¢6 lién két cong hoa tri (lién két o do su xen phi ciia cac obitan lai
hoa sp?, tao ra vong 6 canh giéng vong benzen va lién két m do sy Xen phu caa cac obitan px vudng
goc voi mat phang vong 6 canh) va lién két phan tir (trong tac van der Waals) giita cac 16p vong 6
canh.

- Trong tinh thé I, lién két gitra cac hat (cdc phén tir) hinh thanh luyc van der Waals yéu.

~4.107" (J/phan tir)

=2,014.10°(m™") =2,014.10* (cm™")




Cau3

1. Mot bénh nhan niang 60,0kg bi sét dot ngot. Trong thoi gian rat ngin, nhiét do cua co thé bénh
nhan ting tir t1 = 36,5°C 1én t, = 40,5°C. M6t cach gin ding tho, gia thiét, co thé bénh nhén tuong
duong vé6i 60,0kg nudc tinh khiét, khong trao d6i nhiét va chat véi méi truong bén ngoai trong thoi
gian bi sét. Cac dai lwong AH®, AS° va AG® duéi day chi xét riéng cho qua trinh nhiét do co thé ting
tir t; 18n tp, khong xét cho cac phan ¢ng dan dén su thay doi nhiét do d6 va duoc tinh trong didu kién
dang ap (p = const).

a) Khi sdt cao, co thé rat nong do nhan nhiéu nhiét tir cac phan tng sinh hoa xay ra trong co thé. Tinh
bién thién entanpy AH® (kJ) khi nhiét d6 co thé ting tir t1 1én to. Biét rang, nhiét dung mol ding ap

cia nuéc C9,, =75,291J.K™".mol™" dugc coi 1a khong doi trong khoang nhiét do tir t: dén to.

b) Tinh bién thién entropy AS°® (J.K™1) khi nhiét d6 co thé tang tir ty 1én to.

¢) Tinh bién thién ning lugng tu do Gibbs AG® (kJ) khi nhiét do co thé ting tir t1 1én to. Biét rang,
entropy ciia nudc tai 36,5°C, S° =72,6 JK'.mol™'. AG® trong truong hop nay duoc tinh theo cong
thuc: AG° =AH’ —A(TS’)=AH’ —AT.S° —T.AS".

Néu thi sinh khong tinh dwoc cdu c, gia Sie Iéy AG° =—1,2.10° J dé tinh tiép.

d) Khi sbt cao, co thé mat nang luong mot cach vo ich. Gia sir ciing véi phan ning luong dé, khi
khoe, ngudi ay chay duoc mot quang duong dai nhat 13 bao nhiéu km? Biét rang, nang luong tiéu thu
khi chay mdi 1 km 13 200kJ.

2. Mot mau Nz (khi) (coi N2 14 khi 1i twong) tai 350K va 2,50 bar dugc cho ting thé tich 1én gap ba
lan trong qua trinh gidn nd doan nhiét bat thuan nghich chdng lai ap suat bén ngoai khong dodi, Pugosi
= 0,25 bar. Tong cong gidn nd cua hé 1a —873J.

a) Tinh biét thién entropy AS (J.K) cua hé, cia méi trudng xung quanh va cta hé ¢o 1ap trong qué
trinh trén.

b) Pai luong nao trong cac dai lugng da tinh cho biét kha ning tu dién bién cua hé?

Hwéng dan cham
1. a) Tinh bién thién entanpy AH® (kJ) khi nhiét d6 co thé tang tir t1 1én to.
. N
S6 mol Hz0: n,, , = % =3333,33 (mol)
Bién thién entanpy:
AH’ =n.C, .AT =3333,33.75,291.(40,5—-36,5) ~ 1003879 (J) =1003,88 (kJ)

b) Tinh bién thién entropy AS® (J.K™) khi nhiét d6 co thé tang tir t1 1én to.
Bién thién entropy trong diéu kién dang ap duoc tinh theo:

40,5+273,15

AS° =n.C? lnE =3333,33.75,291.1n ~3221,22(JK™)

A 36,5+273,15
¢) Tinh bién thién ning lwong tu do Gibbs AG® (kJ) khi nhiét d6 co thé tang tir t1 1én to.
Ap dung cong thuc:

AG° =AH° —A(TS°)=AH’ —AT.S° —T.AS°
— AG’ =1003879 —(40,5—-36,5).72,6.3333,33 - (36,5+273,15).3221,22
~-961571(J) =-961,6(kJ)
d) Tinh quang duong (km):



96166 = 4,808 (km)

Quang duong:

3
- Truong hop st dung gia tri AG® =—1,2.10° J =—1,2.10° kJ thi quing dudng 1a: 1,210

=6 (km)

2. a) Gian ng doan nhiét bat thuan nghich, chng lai ap suét bén ngoai khong ddi, p = 0,25 bar.
- Trudc tién, can tinh s6 mol cta hé. Theo dau bai, cong gian nd cua hé A =-873 J. Tur cong thurc:

. RT, RT

A = —Pugoii(V2 — V1) = —Pugoir2V1 (do Vo = 3V1); v6i V, =22t s A= —p o B

P D
- Thay s:
22,4
1,5.22% 350
8,314 RT "
—873:—0,25.105.2%43550%1:1,5 mol) >V =2 273 4741 (L)
5. P 2,5.0,99

—V, =3V, =52,23 (L)
- T phuong trinh: AU =Q+ A—&2C0MD A = A=nC, (T,—T,)

5

v6i Cyy, ) =5R (J K ".mol™)

- Thay vao cac gia tri:
1,5%.8,314.(7"2 -350)=-873>T,=322K

22,4
nRT, 1,5.——.322

273
> p, = = =0,766 (bar
Py T 755,23.0,99 (bar)

Vay hé chuyén tir trang thai dau (2,5 bar; 17,41 L; 350 K) sang trang thai (0,766 bar; 52,23
L; 322 K) bang con dudng doan nhiét bat thuan nghich. Dé tinh bién thién entropy, ta tuong tuong
hé di qua hai con duong thuan nghich: dang tich va dang ap.

P
=nC,.In== 1,5.%.8,314.ln% =-36,879 (J.K™)

1 b

AS

déng tich

AS,. . o =nC .ln£=1,5. ! .8,314.ln52’23
& PV 247,953 17,41

AS,, =-36,879+47,953 =11,074 (JK™
-1
moi trudng xung quanh = O (JK )

=11,074+0=11,074 (J.K™") >0 — Hé tu dién bién.

=47,953 JK™)

2

AS

h¢ co lap

b) AS la dai lugng dung dé két luan kha nang ty dién bién cua hé.

hé co lap



Cau 4

1. Cachon ty nhién chira 2 d6ng vi bén 1a 2C (98,9% khéi lugng) va *C (1,1% khdi luong) ciing

lwgng vét ddng vi phong xa “C (phan ra B, 1, = 5730 nam). Hoat d6 phong xa riéng cta cachon
2

trong co thé song 1a 230Bq.kg ™. Nam 1983, ngudi ta tim thay mot con thuyén cd chim ngoai khoi

Dai T4y Duong. Cacbon trong g cua con thuyén nay c6 hoat d6 phong xa riéng 1a 180Bq.kg ™.

a) Ti 1& sb nguyén tir giita cac ddng vi **C/2C va *C/*2C trong co thé sdng 13 bao nhiéu?

b) Cay dé dung 1am g dong thuyén trén duoc dbn ha vao nim nao?

¢) Gia thiét, 180Bqg.kg™ 1a tri s6 trung binh cta cac gia tri do dugc, con sai s trung binh trong viéc

do hoat d6 phéng xa cua cacbon trong mau gd néi trén 1a +1,3%. Cho biét cay duoc dbn ha trong

khoang thoi gian tir ndm nao dén nim nao?

2. Poli(etylen terephtalat) con goi 1a PET, 1a mot polime téng hop. PET duoc sir dung rong rai trong

cong nghiép dét, bao bi, 1am chai lg. PET duoc tao thanh tir phan ing tring ngung gitta 2 monome A

va B.

a) Cho biét tén goi 1a cong thirc cAu tao cia hai monome trén.

b) Viét phuong trinh hoa hoc cua phan wng tong hop PET tir hai monome trén.

¢) Thuc hién phan tng tong hop PET véi ndng do ban dau cua hai monome bang nhau. Su phu thudc

cua tong ndng do cac monome con lai theo thoi gian dugc cho trong bang dudi déy :

t (phit) 0 30 560 90 120
(IA] + [B]) (mol.L) 4,000 2,000 1,334 1,000 0,800

Tinh hing s6 toc do cua phan ung tring ngung va cho biét bac tong cong caa
phan tng. D
3. Gia thiét c6 phan tng chuyén héa C thanh D va E nhu ¢ hinh bén. Cac hing )y
s6 toe do co gia tri : ki = 1,2.102 giay *; kg = 1,5.10°° giay *; ko = 3,2.10°2 c K
giay'; k2 =1,1.10* giay *. Tai thoi diém t = 0, ndng d6 cac chat nhu sau: [CJo K,
=1M; [D]o = [E]o = 0. K.
a) Tinh ndng d6 cac chat C, D va E tai thoi diém t = 30 giay. E

b) Tinh ndng d¢ cac chat C, D va E tai thoi diém t = oo

Hwéng dan cham
1. a) Ti 1& s6 nguyén tir gita cac dong vi 3C/*C va *C/*C trong co thé song 1a bao nhiéu?
- Ti le B3¢/

1,
/ 13 _1,03.107
12C 98 y
12
- Ti le “C/*C:
Trong 1 kg C, hoat @6 phong xa riéng cua cacbon 1a 230 Bq. Suy ra, trong 1 gam C, hoat d6
phéng xa riéng ctia cacbon 1 230.1073 Bq

A
- Tr cong thuc: Azﬂ.N—)N:z

230.10°°
0,693
5730.365.24.3600

- S6 nguyen tir “C trong 1 gam C ty nhién 1a: =6.10" (nguyeén tt)




0,989

- S6 nguyen tir 2C trong 1 gam C ty nhién 1a: .6,0221.10% = 4,96.10” (nguyén tir)

- Vay ti 18 1*C/A%C:
14 C 6 1010

= =1,21.107"
"C  4,96.107
b) Cay dé dung 1am gd dong thuyén trén dugce dén ha vao nam nao?
. 5730 . 230

= In——=2026 (nam)
In2 180

- Vay cay bi chat ha vao nam: 1983 — 2026 = —43 (tirc 1a nam 43 trudec Cong nguyén).

¢) Sai sb dinh tudi khi sai s6 do hoat 46 phong xa riéng ctia mau C 1a £1,3%.

- Gia tri gidi han trén cua hoat d6 phong xa riéng: 180 + 180.1,3% = 182,34 (Bg/kQ)
5730 230

- Tir d6, tudi cua cdy ddn ha = .In =1920 (nam)
In2 182,34

- Vay cay bi chat ha vao nam: 1983 — 1920 = 63 (ttrc 1a nam 63 trudc Cong nguyén).

- Gia tri gidi han dudi cua hoat 46 phong xa riéng: 180 — 180.1,3% = 177,66182,34 (Bg/kQg)

- Tir d6, tudi cua cdy ddn ha ¢ = 5730.ln 230
In2 177,66

- Vay cay bi chat ha vao nam: 1983 — 2135 =—152 (nam) (trc 1a nam 152 trudc Cong nguyén).

*Két lugn: cau duoc dbn ha trong khoang thoi gian tir nam 152 truée Cong nguyén dén nim 61 sau

Cong nguyén.

2. a) Tén goi va cong thic cAu tao ciia hai monome:

- Etilen glicol va axit tere-phtalic:

o) OH
’ e
" oH HO o)

etilen glicol axit tere-phtalic

=2135 (nam)

- Hoac etilen glicol va dimetyl tere-phtalat:

0 OCH,4
! O
" on H,CO 0

etilen glicol dimetyl tere-phtalat
b) Phan ung trung ngung giira etilen glicol va axit tere-phtalic:
NHOOC-CgH4-COOH + nHO-(CH2).-OH
— H-[-O0C-C¢H4-COO-(CH2)2-]»-OH + (2n — 1)H.0
Phan Gng trung ngung giira etilen glicol va dimetyl tere-phtalat:
nH3COOC-CsH4-COOCHS3 + nHO-(CH2).-OH
— CH3-[-O0C-CgHs-COO-(CH2)2-]n-OH + (2n — 1)CH30H
¢) Gia thiét phan tung c6 bac 2 (bac 1 d6i véi mdi monome. Phuong trinh dong hoc bac 2 véi nong
d6 hai chit ban dau bang nhau:
1 1

= +kt
[monome] [monome],

1 .
- Ta c6 bang tinh ———— theo thoi gian t:
[monome]



t (phut) 0 30 60 90 120
[A] + [B] (mol. L) 4,000 2,000 1,334 1,000 0,800
[A] = [B] 2 1 0,667 0,5 0,4
11 0,5 1 15 2 2,5
[A]  [B]
k (M_l.phﬁt_l) - 0,0167 0,0167 0,0167 0,0167

- Cac gia tri k thu duoc déu bang nhau, vi thé gia thiét phan ng c6 bac 2 hoan toan ding. Vay, hing
s6 toc do k = 0,0167 (ML.phut %)
3. a) Tinh ndng do cac chat C, D va E tai thoi diém t = 30 giay.

-2 -2
Nhan xét: ~- = 2219 _gog, Lo _ 3210

k, 1,5.10 k, 1,1.10

v6i qua trinh chuyén hoa C thanh D va C thanh E I6n hon rat nhiéu so véi téc d6 phan @ng nghich
twong ¥ng Vi qua trinh chuyén hoa D thanh C va E thanh C. Vi thé, mot cach gan dung, c6 thé bo
qua téc do phan tng nghich tai thoi diém phan ang bat dau xay ra va t = 30 gidy. Khi d6, phan tng
da cho quy vé phan g song song bac I d6i véi chat C. (Bdi véi phan tng song song bac 1, biéu thirc
dong hoc ap dung véi chat C twong tu dong hoc bac 1.)

- Néng do cia chat C: (k, +k,).t = ln% —(1,2.102 +3,1.102).30 = lné —[C], =0,267 (M)

t t

=291. Nhu vay, téc d6 phan tng thuan twong (ng

- Nong do cuia chat D va E tai thoi diém ¢ = 30 gidy duoc tinh dya vao hé hai phuong trinh hai an:
[D]+[E]=1-[C], 54, =1-0,267=0,733 (M)
D] _ kICl_k _1,2.107

[E] k[C] k& 3,2.10°
- Kiém tra lai gia thiét ban du vé van tic:
Tai thoi diém t =30 giay
- Téc d6 chuyén hoa C thanh D: v, = & [C]=1,2.107.0,267 =3,204.10° (M.s™)
- Téc d6 chuyén hoa D thanh C: v_, =k, [D]=1,5.107.0,2=3,000.10° (M.s™)
Vay tdc do chuyén hoa C thanh D Ién hon rat nhiéu so véi téc d6 chuyén hoa D thanh C.

{[D] =0,2 (M)
_)

=0,375 [E]=0,533 (M)

- Téc d6 chuyén hoa C thanh E: v, =, [C]=3,2.102.0,267 =8,544.10° (M.s ")
- Téc d6 chuyén hoa E thanh C: v, =k, [E]=1,1.10"0,533=5,863.10"° (M.s™)
Vay tdc do chuyén hoa C thanh E 16n hon rét nhiéu so voi toc do chuyén héa E thanh C.

Vay gia thiét tc do phan tng thuan 16n hon rat nhiéu so véi tbc do phan ang nghich trong khoang
thoi gian t=0 dén t =30 gidy 1 hop li.

b) Tinh ndng do cac chat C, D va E tai thoi diém t = oo,

Tai thoi diém t = oo, hé dat toi trang thai can bang. Khi d6, ca ba chat C, D va E cling nam tai trang
thai can bang, ta c6 hé ba phuong trinh ba an sau:



D]+[E =1M
DI_ & _L2107 o0 5 )iD1=0.733 (M)
[C] &k

L 15107
[E]=0,266 (M)
[E] & 32107

[C] k, 11107

=291



Caub
1. Tién hanh 3 thi nghiém giira 3 dung dich déu chira 0,166 gam Kl ¢ cac méi truong khac nhau véi
dung dich KMnOs ndng d6 C (mol.L™Y). Cac két qua nhu sau:
Thi nghiém 1: dung dich KI phan &ng vira da vai 4,00 mL dung dich KMnQOa.
Thi nghiém 2: dung dich KI phan tng vira du vai 40,00 mL dung dich KMnOea.
Thi nghiégm 3: dung dich KI phan ¢ng vira da vai 160,00 mL dung dich KMnOa.
a) Bién luan dé viét phuong trinh héa hoc xay ra trong mdi thi nghiém, biét trong Thi nghiém 3 co
mat cua Ba(NOs)2 du.
b) Tinh ndng d6 C (mol.L ™) cua dung dich KMnO4 d3 dung.
¢) Thém 5,00 mL dung dich CuSO4 0,02M vao dung dich chtra 0,166 gam Kl rdi diéu chinh méi
truong nhu trong Thi nghiém 1 thu dugc hdn hop X. Tinh thé tich dung dich V (mL) KMnO4 ndng d6
C (mol.L™Y) trén dé phan ng vira du véi hdn hop X.
2. O trang thai hoi, cac nguyén tir ctia nguyén to kim loai nhom IA va nhom IB c6 kha ning hinh
thanh phan tir hai nguyén tir voi cac nang luong lién két nhu sau:
Phan ti Cuz Ag2 Au; K> Rb> Cs2
Ning lwong lién két (kJ.mol) | 174,3 157,5 210 50,2 46,0 41,8
a) So sanh va giai thich do bén lién két trong cac phan tir kim loai cia nhom IB véi do bén lién két

trong cac phan tir kim loai ctia nhom IA.
b) Giai thich sy khac nhau vé quy luat bién doi ciia cac nang lugng lién két trong mdi day phan tir
sau: Cuz — Agz — Auz va Kz — Rb2 — Cso.
Huwéng dan cham

1. a) Bién luan:

lon MnO); c6 tinh oxi héa phu thudc vao mdi trudng, trong mdi trusng axit bi khir vé Mn?*;
mdi trudng trung tinh bi khir vé MnO2; trong mdi trudng kiém bi khir vé MnO?".

lon |- c6 thé bi oxi héa thanh Iz, 107, 10; va 10;.

C6 thé 1ap bang sd electron trao d6i cua chat oxi hoa va chat khir trong cac méi truong nhur

nhau:
San pham khu San pham oxi héa cua ion I
cua ion MnO, 7 Iz (—1e) 10 (—2e) 10; (-6¢) 10, (-8e)
MnO; (+1e) 1 2 6 8
MnO; (+3e) 1/3 2/3 2 8/3
Mn?* (+5¢) 1/5 2/5 6/5 8/5

Ti l¢ thé tich dung dich KMnO4 da duing trong cac thi nghiém ting dan theo ti I¢ 1 : 10 : 40,
cin ¢t vao bang trén c6 thé lra chon céc ti 1é twong tmg 12 1/5 : 2 : 8. Tir d6 xac dinh duoc thi nghiém
1, phan g Xay ra trong mdi trudng axit; thi nghiém 2 xay ra trong mdi trudng trung tinh (hoic kiém
yéu); thi nghiém 3 xay ra trong méi truong kiém.

Thi nghiém 1: 101" + 2MnO;, + 16H* — 51 + 2Mn?* + 8H20

Thi nghiém 2: I" + 2MnO, + H20 — 10; +2MnO2 + 20H"

Hoac: I + 2MnO, + 20H™ — IO™ + 2MnO; + H20
Thi nghiém 3: 21" + 16MnO, + 160H" + Ba?* — Ba(I04)2] + 16MnO; + 8H20

b) S6 mol KI bang 10-2 mol. Tinh theo thi nghiém 1, sé mol KMnOs bang 2.10~* mol. Nong dé cua
dung dich KMnOg 14 0,05M. (Hoc sinh ¢ thé tinh theo bdt ki phwong phdp nao)



¢) Khi cho thém CuSOg4 xay ra cac phan tng:
2Cu* + 41 — 2Cul + Iz
10Cul + 4MnO; + 32H* — 10Cu?* + 51 + 4Mn?* + 16H,0
Cong hai phuong trinh trén:
101" + 2MnO; + 16H" — 5l +2Mn?* + 8H20
Phan ung tong cong khong thay ddi, vi vat viéc cho thém CuSO4 khong lam thay ddi thé tich
dung dich KMnO4 da dung. Nhu vay, V = 4,00 mL.
2. a) Ban chit lién két trong phéan tir Ma: lién két cong hoa tri bang cip electron chung cua electron
nsl. O trang thai hoi, ning lwong lién két ciia cac phéan tir M2 ciia kim loai nhém IB 16n hon nhiéu so
v6i kim loai nhom IA, vi cac nguyén t6 kim loai nhoém IB c6 ban kinh nhé hon (do anh huong cua su
co d), dién tich hat nhan lai hon hon kim loai nhom IA nén Iyc hut cua hat nhan dén dam may electron
chung Ién, dan dén ning luong lién két 16n hon. Mat khac, trong céc phan tir Cuz — Agz — AUz, ngoai
lién két o con co thém lién két m kiéu d — p duoc tao thanh giira cic cip electron trén obitan d cta
nguyén tir ndy cho vao obitan trong cua nguyén tir Kia.
b) Trong diy K2 — Rb, — Cs2, nang luong lién két giam, do tir K dén Cs, theo chiéu tang cua dién tich
hat nhan, ban kinh ting dan, do dai lién két tang, dan dén nang lugng lién két giam. Con trong diy
Cuz — Agz — Aug, tir Cup dén Agz nang luong lién két giam do ban kinh Ag 16n hon Cu, nhung tir Ag,
dén Auy, nang lugng lién két lai ting manh do & Au c6 cau hinh electron [Xe]4f“5d'%s® — ¢ anh

=1,45 &) trong

khi dién tich hat nhan tang 32 don vi. Vi vay, nang lugng lién két trong Auy tang manh so vai Age.

huang cia su co fnén ban kinh Au khong tang dang ké so véi Ag (R W = LA4A; R

Au



Cau 6

1. Tinh thé khir chuan cua cap Fe®*/Fe?* trong méi trudng axit va thé khur chuan cua cap
Fe(OH)a/Fe(OH). trong méi trudng kiém. Kha ning khtr cia Fe(IT) trong méi trudng nao manh hon?
Cho biét: E° =-0,440 V; E? .~ =-0,036 V; pK,(Fe(OH),) =14,78; pK(Fe(OH),) = 37,42.

Fe* [Fe Fe* |Fe
2. Thém V (mL) dung dich K>Cr207 0,02M vao 100mL dung dich FeSO4 0,12M (tai pH = 0 va khong
dbi trong sudt qua tinh phan tng), thu dwoc dung dich A. Tinh thé khir cua cap Fe®*/Fe?* trong dung
dich A & mdi truong hop sau day: i) V = 50 mL; i) V = 100 mL; iii) V = 101 mL.
Cho biét: E° =0,771 V; E° =1,330 V.

Fe** [Fe** CroF 120
3. Mot bai tap hoa phén tich c6 dau bai dwoc cho nhu sau: “Tron 15,00 mL dung dich HCI nong do
C (mol.L %) véi 5,00 mL dung dich Na2C204 0,100M, thu dugc dung dich X ¢6 pH = 1,25. Tinh nong
d6 C (mol.LY)”. Bé tinh ndng do C (mol.L ™) d6, mét hoc sinh 14p luan nhu sau: “Vi pH = pKar =
1,25, suy ra [H,C,0,]1=[HC,0,]>>[C,0; ], nén hé thu dugc 1a h¢ dém. Nhu vay, lugng axit cho
vao trung hoa hét nic 1 va trung hoa hét nira nac 2 cia C,07", tic 1a trung hoa hét 1,5 nac ciia C,07".
1,5.0,100.5,00

15,00
a) Bang cac 1ap luan va tinh toan, cho biét hoc sinh d6 giai ding hay sai.
b) Tinh nong d6 C (mol.L %) cuia dung dich HCI d cho.
Néu thi sinh khéng tinh diing dwoc y b, gia sie dung dich X chi chiza H2C204 0,016M dé tinh tiép.
¢) Tron 5,00 mL dung dich X véi 5,00 mL dung dich gdm Ca?* 0,01M va Sr?* 0,01M. Khi h¢ dat trgi
trang thai can bang, cho biét co nhitng két tua nao tach ra. Gia thiét khong co su cong két.
d) Thiét 1ap so d6 pin dugc ghép bai dién cuc Pt(Hz) nhing trong dung dich X véi dién cuc Pt(Hz)
nhiing trong dung dich Y chtra (NHa)2S 0,02M. Ap suat H, & ca hai dién cuc déu bang 1atm. Viét nira
phan mg hoa hoc xay ra & mdi dién cuc va phan ang tong cong khi pin hoat dong.
Cho biét: pK,,(H,C,0,)=1,25; pK,(H,C,0,) =4,27; pK(CaC,0,) =8,75; pK,(SrC,0,) =6,40;
pK,,(H,S) =7,02; pK,,(H,S) =12,90; pK,(NH;) =9,24; pK,,(H,0) =14.
Hwéng dan cham

Do d6, C = =0,050(mol.L™").”

1.a) Tinh E°

Fe** [Fe™*

Fe3* +e —  Fe*  AGY, ()

Fe?* + 2e — Fe AG’, (2)
Cong (1) vai (2) ta co:

Fed* + 3e —  Fe AG’, (3)
Do dé: AG”, =AG’, +AG’, = AG’, = AG’, — AG,

Hay:

-1.F .E;(u e = -3.F .E;(u re T 2.F 'E;e2+ Fe

- EZ@* R = 3.E;e3+ re 2.E;€2+ e = 3.(=0,036)-2.(—0,440) =0,772 (V)
b) Tinh E?

Fe(OH);/Fe(OH ), ,OH
Fe(OH)s = Fe* +30H" K,=10""* (4)

0,772
Fe3+ +e # Fe2+ K5 — 100,0592 — 1013,04 (5)




Fe®*+20H" =  Fe(OH). K, =10"" (6)
T6 hop (4), (5) va (6):
Fe(OH)s+e =  Fe(OH)2+ OH" K=K, K.K, =10"%
.

Mat khac: K =10%%°* —» E°

Fe(OH);/Fe(OH ), ,OH~

=-0,568V.

Nhu vay: E?

Fe(OH);/Fe(OH ), ,OH™

=-0,586 V< E’

o e = 0,772 V. Do do6, trong mai truong kiém, Fe*
¢6 tinh khir manh hon trong méi truong axit.

2. Trong mdi truong axit manh, Cr,0> oxi héa Fe?* theo phan tng sau:

6.(1,330-0,771)

6Fe’” + Cr,07 + 14H" =6Fe** +2Cr¥* +H,0 K, =10 °®* =10"* (1)

Vi K, rat I6n nén coi phan &g (1) xay ra hoan toan.

i) Khi V =50 mL
Sau khi cho hét 50 mL dung dich K2Cr20z, tinh lai nong do cac chat:
- 0,12.100 0,08 (M)
Fe 100+ 50
0,02.50 0,02
o> - M)
07 100+50 3
Theo (1): 6Fe?* + Cr,02 + 14H* — 6Fe® + 2Cr** + Ho0
Truéc phan ung (M): 0,08 0,02
Sau phanung (M): 0,04 - 0,04 0’34
O thanh phan gigi han:
CF62+ =0,04 M;CF63+ =0,04 M;CCr3+ = 0,04 M

Vi phan tng (1) c6 K, rat 16n nén can bang nguoc lai c6 hang sb can bang rat nho, coi nhu
su phan li nguoc lai khong dang ké.
Do d6: [Fe*']=C, .. =0,04 M; [Fe™]=C_., =0,04 M

. 0,0592 . [Fe™]
- E‘l%y'/]:e2+ = EFe3+/FeZ+ + 1 lg [Fe2+] = 0’771 (V)
i) Khi V = 100 mL
Sau khi cho hét 100 mL dung dich K2Cr,0v, tinh lai nong d6 cac chat:
- 0,12.100 0,06 (M)
Fe 100+100
0,02.100
, =———=0,01(M

@« 100+100 (M)
Theo (1): 6Fe?* + Cr,02 + 14H" — 6Fe** + 2Cr®* + H,0
Trudc phanung (M): 0,06 0,01
Sau phan tng (M): — - 0,06 0,02

Phan ung xay ra vira du, thanh phan gisi han gém:
C,. =0,06 M;C_., =0,02M

cr’*



Vi phan tng (1) c6 K, rat 16n nén can bang nguoc lai c6 hang sb can bang rat nho, coi nhu
su phan li nguoc lai khong dang ké.
Do d6: [Fe™]= C... =0,06 M; [Cr**]=C o =0,02M
Tai diém tuong duong, ta co: [Fe*"]=6[Cr,0% ] va [Fe**]=3[Cr**]
Tatinh E

o R tai diém tuong duong:

3+
E 3+ 2+ = Eo 3+ 2+ 0, 0592 1 [Fe ]
Fe’" |Fe Fe’ |Fe 1 [Fe2+]
Khi h¢ dat téi trang thai can béng thi:
E =FE =F

Fe** [Fe** CroF j2Cr*

Trong do:

. 0,0592, [CrO}

Cro¥ 2 T T enod ot 6 g [Cr3+]2

] (vipH=0)

o o [Fe™] [Cr,07 ]
STE=E}, o +6E) o +0,05921g( o

[Fez+] : [Cr3+ ]2

—> F

_Brire ¥0F0 o e 0,0592 1g[[Fe3+] | [Cr20§‘]j
7 7 [Fe**] [Cr*T
_ Breire ¥9F G o o 0,0592 el 1262 (V)
7 7 2[Cr*]
iii) Khi V =101 mL
Sau khi cho hét 101 mL dung dich K2Cr,0v, tinh lai ndng d6 cac chat:
- 0,12.100 _ 12 )
<" 100+101 201
~0,02.101 _ 2,02
@0 T 100+101 201
Theo (1): 6Fe?* + Cr,07 + 14H* — 6Fe** + 2Cr** + H,0

12 2,02
Truéce phan tng (M): — ’
P 9 (M) 201 201

0,02 12 4

201 201 201

(M)

Sau phan ung (M): -

Thanh phan gigi han gom:
Cp =2 MiC == MiC,,, =22 M
Fe 201 cr 201 07 201

Vi phan tng (1) c6 K, rit 16n nén can bang nguoc lai c6 hang sb can bang rat nho, coi nhu

su phan li nguoc lai khong dang ké.

12 4 0,02
Do d6: [Fe**']=C_, =— M; [Cr’*]=C ., =— M; [Cr,0*]=C_. , =—=M
e = o =501 MHCTI=Con =551 MHCROT = Cor =201

Tai diém twong duong, ta c6: [Fe**]=6[Cr,0> ] va [Fe®]=3[Cr**]

Ta tinh EF€3+ s tai diém tuong duong:



3+
£ o , 0.0592 Ie [Fe*]

F€3+ /Fez+ F€3+ /F€2+ 1 [F62+]

Khi h¢ dat téi trang thai can béng thi:

2—
e 0,0592, [Cr,O} |

EFe3*/1=e2+ - Ec;-2072* f2cr** Cr07 2Cr* 6 [C 3 ]2

=1,324 (V)

3.a) Tir nhan xét: “pH = pKa1 = 1,25, suy ra [H,C,0,]=[HC,0,]>>[C,0; 1" 1a ding. Tir méi lién
hé [H,C,0,]=[HC,0,] hoc sinh d6 suy ra lugng axit cho vao trung hoa hét 1,5 nac caa C,0" theo
phan ung:

2C,0; +3H* — H2C,04 + HC,O,

Nghia 13, theo hoc sinh d6, hé thu dugc 1a hé d&ém gom H2C,04 (Ca mol.L™Y) va HC,O; (Co
0,100.5,00
2.20,00
1y vi néu dung dich X 13 dung dich dém thi pHx c6 thé duoc tinh theo 1 trong 2 cach sau: (khong can

tinh theo diéu kién proton vi [H+] >> [OH])

mol.L %) ¢6 cling nong d6 C, =C, = 0,0125 (M). Trong truong hop nay, diéu nay 1a vo

Cach 1: theo cong thirc tinh pH ctia hé dém: pH = pKa + lg%

a

Cach 2: tinh theo can bang:
H2C204 = H' + HC,O, K, =10"%

[T 00125-h h 0,0125+h

Nhung ca 2 cach giai trén déu khong hop 1y vi néu theo cach 1 thi h=[H*]=101® M =
0,056 > C, = Cp, khong thoa man diéu Kién ap dung cong thirc tinh pH cua hé dém. Con néu theo
cach 2 thi [H2C204] = 0,0125 — h = 0,0125 - 0,056 < 0. Vo 1y!

Vay cach giai cua hoc sinh d6 1a khong dung.
b) Tinh lai ndng do cac chat sau khi tron:

50,10

07 5415

=0,025 (M)

:£:0,75C M)
5+15

HCl
Khi tron dung dich HCI véi dung dich C,02", lugng HCI c6 thé chua da dé trung hoa hét
hai nic caa C,07, cling c6 thé trung hoa vira da C,0; hogc trung hoa hét C,07 va con du axit.
Xét trudng hop HCI phan ang vira du véi C,0;, thu duge H2C204 0,025M
Khi d6 pH cua hé dugc tinh theo can bang:
H2C204 —  H'+ HC,0; K, =10
[] 0,025 —x X X

— [H"1=x=0,0187 M — pH = 1,73 > 1,25. biéu nay chung té luong HCI cho vao van con du,
sau khi trung hoa hét hai nic cia C,0; . Vay thanh phan giéi han thu dwgc gom:

H>C>04 0,025M va H* (0,75C — 0,05) M



pH cua hé dugc tinh theo can bang:
H2C204 = H + HC,0, K, =10"%
[T 0,025-x 0,75C — 0,05 + x X
Vi pH = pKa1 — [H*] = K, nén [H,C,0,]=[HC,0;] hay 0,025—x =x —x =0,0125
Mit khac, [H*] = K,, — 0,75C — 0,05 + x = 10?% — C = 0,125 (M)

(Thi sinh cé thé tinh C theo dinh ludt bdo toan di¢n tich hodc tinh theo diéu kign proton véi muc
khéng la HCl va C,07":

h = [H*] = [CI'] - [HC,0;]-2[H,C,0,]

15,00.C  0,100.5,00 K, h+h

— —C=0,125 (M)
20,00 20,00 K +K,.h+K, K,

—h=[H]=

¢) Thanh phan gi6i han cia dung dich X gom H2C204 0,025 M va H* 0,04375 M

Thanh phan cua hé sau khi tron: HoC204 0,0125 M; H* 0,0219 M; Ca®* 0,005 M va Sr?* 0,005 M.
Vi C_..= C,.,va K (CaC,0,) < K (SrC,0,) nén néu c6 két tia thi CaC204 s& téch ra trudc,

Xét C_,.,C.

C a2+ > Sr2+

trong do:

Do mdi truong axit va do Kar >> Kaz2 nén C'C o> duoc tinh theo can bang:
2

4

H,C204 = H + HC,0; K, =10""%
[1 0,0125-x 0,0219 + X X

—[HC,0;]=x=8,15.10" (M) —>[H"]=0,03 (M)

_ g 815107

—C o =1,46.10° (M) <[HC,0;] (hop 1¥)

2

Vi C_.. 'C‘czo?( =0,005.1,46.10° =7,3.10° > K (CaC,0,) =107
— ¢6 két tha CaC,04 tach ra.

Mt khac, C_.,..C.. , =0,005.1,46.10" =7,3.10"° < K((SrC,0,)=10"%

st C,02
—> khong c6 két tiia SrC,04 tach ra.
*Chii y: hoc sinh ciing c6 thé tinh theo cdch sau:
C6 két tia CaC204 tach ra theo phan ing sau:
Ca%* + HC204 2 2H' + CaCo04 K =107+ =107
Trudc phanung (M): 0,005 0,0125 0,0219
Sau phan tng (M): — 0,0075  0,0319



Sau khi CaC,0; tach ra, hé thu dugc gom: H2C204 0,075 M; H* 0,0319 M; CaC204 va Sr?*
0,005 M. Vi méi truong axit manh, du doan [C,0; ] < [HC,0,] nén [H*] vain dugc tinh theo can
bang sau:

H2C204 = H +HC,0; K, =10"%
[l 0,0075-x 0,0319 + x X
—>[HC,0;]=x=4,55.10" (M) —[H']=0,0365 (M)
Tai thoi diém trude khi xét kha ning tao két tia SrC204, vi méi truong axit manh ([H*] =
0,0365 M)) do d6 C'Czoi, duoc tinh theo do tan S cia CaC204
[Ca®]=S=[C,0; ]+[HC,0,]+[H,C,0,] = 0,0075
Sau khi bién doi ta co:

‘ . §+0,0075 5.(5+0,0075)
R P T T e L P T AT

Gia sur sy phan li ctia CaC204 khong lam thay d6i pH cua dung dich
—8§=2,56.10" (M) —>[C,0; ]=6,94.10° (M) <[HC,0,]=4,55.10" (M) (hop 1Y)
Tinh lai [H*] véi @0 tan cia CaC204 1 2,57.107%, thu duoc:
[H*]=0,0362 M =~ 0,0364 M
Vay sy phan li cia CaC204 khong lam thay d6i pH caa dung dich.

Vay C.,..C. , =0,005.6,94.10° =3,47.10"° =10"* < K(SrC,0,)=10"%

St T C,05
—> khong c6 két tiia SrC,04 tach ra.

(Néu hoc sinh tinh gan ding C;Z or theo cdn bang phdn li HC,0; :

C , = 104’27.M =6,71.10° (M) thi van chdp nhédn nhieng trir 25% s6
©:0} 0,0364
diém y nay)
(Trirong hop néu hoc sinh chdp nhdn thanh phan dung dich X chi ¢6 H2C204 0016M thi cich gidi
Van twong tw nhw trén: xét thir tir Két tiia, tinh C'C o = 10?7 (M)theo ldn lwot 2 qud trinh phén li
ndc 1 va ndc 2 ciia HaCo04 dé két ludn c6 két tiia CaCo04 tich ra, nhung khéng cé két tia SrC,04
tach ra thi cho nira Sé diém Cia y nay.)

d) NH; + S 2 NHsz + HS K =10%""* =10
Trudc phan ung (M): 0,04 0,02
Sau phan tng (M): 0,02 — 0,02 0,02

Thanh phﬁn gi¢i han: NH; 0,02 M; NHz 0,02M; HS 0,02 M.
Cén bang: NH; = NHs + H* K, ,=10"" (1)

HS" = S+ H* K, =107 (b)



H20 = OH  + H" K, =10 (c)
NH; + H-0 = OH + NH! K, =10"" (d)
HS  + H20 = OH  + H.S K, =10" (e)

So sanh tich s6 ion cua cac qua trinh (a), (b), (c) c6 thé bé qua can bang (b) va (c). Tuong tu
so sanh tich sb ion cua qua trinh (d) va (e), cho phép bo qua can bang (e).

— hé dém NH; va NHzquyét dinh pH caa dung dich Y va pHy = pKa = 9,24

[H*]y = 1092 M < [H*]x = 102?° M. Nhu vay dién cuc Pt(Hz) nhing trong dung dich X 1a
catot, dién cuc Pt(H2) nhiing trong dung dich Y 1a anot.

() Pt(r)|Hz| NH; 0,02 M; NH3 0,02 M; HS™ 0,02 M||H2C204 0,025 M; H* 0,04375 M|H|Pt(r) (+)
Trén catot (+): 2H* + 2e — H»
Trén anot (—): 2NHs + H2 — 2NH] + 2e
Trong pin:  NHz + H* — NH;
(Vi CNH3 )< CH+ (X) nén NHj3 chua phan (ng véi H2C204, do do trén catot chua xay ra qua trinh
khtr H2C204.)

Trurong hop néu thi sinh chdp nhdn thanh phan dung dich X chi ¢6 H2C204 0,016 M thi so' dé pin
nhw sau:

() Pt(r)|H2| NH 0,02 M; NH3 0,02 M; HS™ 0,02 M||H2C204 0,016 M|H2|Pt(r) (+)



